The domination number γ(G) of a graph G is the minimum cardinality among all dominating sets of G. The decision problem of determining the domination number for arbitrary graphs is NP-complete. Here we focus on trees. If x and x' are duplicated leaves adjacent to the same support vertex in a tree T, then γ(T -x')= γ(T). If T' can be obtained from T by adding some duplicated leaves, we can see that γ(T' )= γ(T ). So the maximum order of a tree T, which is γ(T)=k, is infinity. In this paper, we focus on trees which are without duplicated leaves. For k≧1, we determine the minimum and maximum orders of the trees T which are without duplicated leaves and γ(T)=k. Moreover, we characterize the trees of minimum and maximum orders.
and G2 is the graph G1∪G2 with vertex set V(G1∪G2)=V(G1)∪ V(G2) and edge set E(G1∪G2)=E(G1)∪E(G2). A forest is a graph with no cycles, and a tree is a connected forest. If u and v are duplicated vertices in a tree, then they are both leaves. The n-path Pn is a path of order n. For other undefined notions, the reader is referred to [1] for graph theory.
The domination number γ(G) of G is defined to be the minimum cardinality among all dominating sets of G. A dominating set of cardinality γ(G) in G is said to be a γ-set. A γ-set containing all support vertices of G is called a U  -set. One of the fastest growing areas within graph theory is the study of domination and related subset problems. A dominating set have been proposed as a virtual backbone for routing in wireless ad hoc networks (see [6] ). The topology of such wireless ad hoc network can be modeled as a unit-disk graph (UDG), a geometric graph in which there is an edge between two vertices if and only if their distance is at most one.
A dominating set of a wireless ad hoc network is a dominating set of the corresponding UDG. The discussion of domination in graphs are initiated by Ore [5] . Several decades later, domination and its variations in graphs are well studied, an estimated thousand papers have been written on this topic (see [2] , [3] , [4] ).
The decision problem of determining the domination number for arbitrary graphs is NP-complete. Here we focus on trees. If x and x' are duplicated leaves adjacent to the same support vertex in a tree T, then γ(T-x')= γ(T). If T' can be obtained from T by adding some duplicated leaves, we can see
. So the maximum order of a tree T, which is γ(T)=k, is infinity. In this paper, we focus on trees which are without duplicated leaves. For 1  k , we determine the minimum and maximum orders of the trees T which are without duplicated leaves and γ(T)=k. Moreover, we characterize the trees of minimum and maximum orders.
II. PRELIMINARY
We need the following lemmas.
Lemma 2.1. If uv is an edge of a connected graph G and
Proof. Suppose uv is an edge of a connected graph G and
If G is a graph with at least three vertices, then there exists a U  -set of G.
Proof. Suppose G is a graph with at least three vertices and let S be a γ-set S of G. If S is a U  -set of G, then we are done. So we assume that
, the equalities hold and S' is a U  -set of G.
Lemma 2.3. If x and x' are two duplicated leaves adjacent to the same support vertex in a graph G, then
Proof. Suppose x and x' are two duplicated leaves adjacent to the same support vertex in a graph G, and let 
Proof. Suppose T is a tree with at least two vertices and 
. This is a contradiction, we complete the proof. 
Proof. We prove this theorem by induction on 
. So it's true for m = 5. Thus we assume that
Claim 2.
).
Hence it's true for k, we complete the proof. Now we determine the maximum order of the trees T which are without duplicated leaves and
Moreover, we characterize the trees of the maximum orders. Let ) (k  be the collection of trees T which hold the following properties.
(i) T has no duplicated leaf.
is the distance between u and v. 
The equalities hold,
